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FLOOD IMPACTS MODELING AND ANALYSIS

A new mill was going to be developed adjacent to a
residential community, which prompted concern about
flooding inthe area. The development of the mill entailed
redesigning the drainage systems downstream of many
of the residential homes. Residents were concerned
about water back flooding from the mill property and
causing their homes to flood. To alleviate the flooding
concerns of the community, the mill owners requested
modeling of the local watershed to determine how
the mill would impact the local residents. AquAeTer
incorporated data from a Light Detection and Ranging
(LIDAR) survey and on-site reconnaissancetodetermine
the current drainage system for the community. This
data included sub-basin areas, drainage pathways,
and topographic highs and lows in the vicinity.

The Army Corp of Engineers has developed two
modeling systems, the Hydrologic Engineering Centers
Hydrologic Modeling System (HEC-HMS) and the
Hydrologic Engineering Centers River Analysis System
(HEC-RAS). Together, these modeling systems can be
used to model urban drainage, flooding potential, and
analyze steady and unsteady stream flow. AquAeTer
input the watershed information into the HEC-HMS and
HEC-RAS to create a digital model of the local drainage
system. The HEC-HMS was used to model the 100-
year storm (based on rainfall charts developed by the
National Oceanic and Atmospheric Administration) to
determine the volume of water that would move through
each of the sub-basins and drainage pathways in the
system.

Once AquAeTer modeled the volume of water
moving through the watershed, the data were utilized
to determine potential flood areas before and after
development of the mill. During site reconnaissance,
field measurements were taken of the sizes and shapes
of drainage ditches, ground cover types, culverts, and
bridges to optimize the model for the local community.
Any observed sources, reservoirs, junctions, and
diversions to the local drainage system were also noted
and built into the model. Once all data were input into
HEC-RAS, the model was used to predict which areas
had the potential to flood during a 100-year storm.

Figure 1. Model of Drainage Improvements

Two simulations of the storm were created: 1) pre-
plant development; and 2) post-plant development as
shown in Figure 1. This enabled AquAeTer and the mill
planners to determine precisely how the development of
the mill impacted the community and make adjustments
accordingly.

With the modeling of HEC-HMS and HEC-RAS,
the mill planners were able to make improvements to
their drainage system, which are shown in the post-
development portion of Figure 1. The figure indicates
that after improvements were made to the county roads
and to the mill's downstream system, a 100-year storm
would reduce flooding on the county road upstream
from the mill. This shows that flooding conditions can be
improved in certain situations. The mill planners were
also able to make recommendations to the county road
maintenance office for improving the drainage in the
residential areas that had not been maintained.

To learn more about flood modeling and other modeling
projects we perform, you can contact Miriam Sielbeck
at msielbeck@aquaeter.com or John Michael Corn at
jmcorn@aquaeter.com.
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